Abstract: Academic interest in social and human capital is growing significantly. Similarly, their relationship with sustainability is increasing, especially compared to sustainability's relationship with natural capital and financial and economic capital. Bibliometric and visualization research on these relationships is nonetheless insufficient. This study analyzes the evolution of the literature on natural capital, financial and economic capital, and social and human capital related to sustainability. On the other hand, the study presents a bibliometric analysis on social capital and human capital (SHC) related to sustainability. The article studies 635 references collected from the Web of Science (WoS) Core Collection database and utilizes visualization of similarities (VOS) viewer program to graphically map the material. The analysis involves co-occurrence of keywords, co-citation, and co-authorship. The results reveal not only the state of the art and the leading trends, but also the evolution regarding impact, main journals, documents, topics, authors, institutions, and countries. The study provides researchers and practitioners with a visual and schematic frame of the research on this topic.
Introduction
Social and human capital have become important research topics. Social capital was initially defined as "the aggregate of the actual or potential resources which are linked to possession of a durable network of more or less institutionalized relationships of mutual acquaintance or recognition" [1] (p. 248). The concept is also defined as "a resource that actors derive from specific social structures and then use to pursue their interests; it is created by changes in the relationship among actors" [2] (p. 619). More recently, Falk and Kilpatrick (2000) defined the concept as "an accumulation of the knowledge and identity resources drawn on by communities-of-common-purpose" [3] (p. 87). Despite the wide variety of definitions, social capital's concern is clear: the benefits of social connectedness in diverse communities and the relevance of social networks for the development of resources and skills. Social capital also includes the idea that social bonds and social norms are the basis of sustainable livelihoods [4] , hence its importance as a template for personal and collective evaluation of changes [5] . Furthermore, social capital may have a relevant role in the management of resources such as natural resources in diverse socio-economic and cultural contexts [6] .
On the other hand, human capital refers to the capital provided by employees or individuals. Coleman (1988) states that "human capital is created by changes in persons that bring about skills and capabilities that enable them to act in new ways" [7] (p. 100). Similarly, human capital also refers to the know-how, information, relationships, and general capabilities that individuals provide to the socially responsible corporate policies in the development of managerial policies. As for research, the study stresses the knowledge about SHC related to sustainability and plots the connections among the diverse authors, institutions and perspectives, being also a source of new ideas for the development of future research. These ideas can be developed after considering the state of the art, the pioneer trends, the perspectives that have not been analyzed yet in the literature, the trends that are showing a more rapid expansion, or the explanation offered for the development of the diverse trends.
The structure of the article is as follows. Section two explains the data sources and bibliometric methods used, section 3 provides the bibliometric and graphic results, and section 4 comprises the discussion and main conclusions.
Materials and Methods
This study uses data from the WoS Core Collection database, a platform that includes various sub-databases. WoS is one of the two most popular and widely recognized international databases. This dataset is selected because it only incorporates the journals with the highest standards [27] .
Other important datasets such as Google Scholar are criticized for their unreliability [28] . Our selection follows the procedure in Cancino et al. [29] and Garrigos et al. [13] in recent bibliometric analyses.
In order to focus only on SHC material, the results were filtered using the keywords "social capital" and "sustainability" simultaneously, or "human capital" and "sustainability," also simultaneously, for all the knowledge areas in the WoS [30] . The population comprises all documents published until the 31 st of December of 2017. Data collection took place in June 2018. The final sample was limited to articles, reviews, letters, and notes [29, 13] . Thus, the sample includes only 635 documents.
With the aim of analyzing and representing the data, the article uses some of the most popular bibliometric indicators. Specifically, the number of documents is used to asses productivity, while the number of citations provides insights on the relevance of an author, institution or country in that area [31, 27] . Additionally, the h-index indicates the quality of a set of documents [32] (the h index of an author indicates that this author has at least h documents cited at least h times [15] ). Other indicators are the number of documents above a citation threshold, to observe the influence of the documents [29] ; the ratio citations/documents, to quantify the impact of each document; and the impact factor offered by the WoS, to measure journals' dissemination power [30] .
Apart from the bibliometric indicators, this research uses science mapping: the VOS viewer software [33] . This software, widely used in bibliometric research [13] , employs bibliometric maps to show the structure and networks of authors, journals, universities, or countries. In this case, we studied the co-occurrence of author keywords (keywords that appear below the abstract); co-authorship (the number of co-authors among the most productive sources) [29] ; and co-citation [34] (two articles receiving a citation from the same document). This procedure follows the most relevant studies in the bibliometric literature [13] .
Status and Evolution of Social and Human Capital, Natural Capital and Financial and Economic Capital in the Sustainability Literature
Although the first document related to sustainability appeared in the Web of Science (WoS) in 1933, regular publications began around the 1980s. Nevertheless, research has increased exponentially over the last decade, reaching over 10,000 documents a year since 2015 (Figure 1 ). Following this trend, the literature regarding social and human capital, natural capital, and recently financial and economic capital, progressively focused also on sustainability aspects. In this vein, in 1992, two studies were published: one on SHC related to sustainability and another on natural capital related to sustainability. This publication was not sporadic; throughout the 1990s, publications on SHC and natural capital related to sustainability appeared regularly. This trend was followed by documents related to financial and human capital a decade later. The first documents related to financial or economic capital and sustainability appeared in 2003, and the publications have increased regularly since then. Another important trend is the diverse evolution of these three areas of research related to sustainability. Therefore, research on natural capital increased significantly over the 20 th century, but as that research field began to lose relevance, SHC literature gained momentum. Particularly, research on SHC doubles the amount of research on natural capital and is ten times more exhaustive than research on financial and economic capital. This fact justifies the approach followed in this study. The lack of research on financial and economic capital related to sustainability, and the insignificant evolution of the literature on natural capital related to sustainability in recent years impedes the performance of an appropriate bibliometric analysis that includes the three research areas. Figure 1 illustrates the annual trends of publications. b) Publications on financial and economic capital related to sustainability, social and human capital related to sustainability, and natural capital related to sustainability.
Source: Web of Science.
The dark blue line in the first plot shows the number of publications per year in WoS on sustainability. In the second graph, the blue line indicates the annual research on financial and economic capital related to sustainability; the red line represents the documents on social and human capital related to sustainability and the green line, the annual research about natural capital related to sustainability. The purple line represents the combined output of these three research areas.
Citation analysis shows the relevance of the documents published in the selected areas. In this vein, the most cited document on sustainability is authored by Yusuf Chisti [35] , with more than 4100 citations. Regarding SHC related to sustainability, the most cited document is an article by Folke et al. [26] , with more than 1700 citations (almost 150 citations per year). Table 1 shows the general citation structure of research on SHC related to sustainability. Three documents have more than 500 citations (0.47%), 3.62% of the articles have more than 50 citations, and 18.58% of the documents have 10 citations or more. In addition, the h-Index [32] for these documents is 48 (48 documents have 48 or more citations). This index is important because it offers an overview of the area [30] . 
Main Cited Papers in SHC related to sustainability
Regarding the most influential documents on SHC related to sustainability, Table 2 presents the top 24 documents with the most citations (documents with more than 100 citations). The analysis of the number of citations indicates not only the quality of a publication, but also its popularity and influence within a research field [13] . The article by Folke et al. (2005) ranks first in number of citations (1712) and in number of citations per year (142.67). That article analyzes the social dimension that enables adaptive ecosystem-based management and governance [26] . The other two documents with the most citations are the one by Bebbington (1999) , with 676 citations, and the article by Pretty (2003) , with 544 citations. However, the second in number of citations per year is another article by Pretty (2008) , with 43.67 citations per year. The classical study by Bebbington (1999) develops an analytical framework for studying rural livelihoods in terms of sustainability and implications for rural poverty, paying attention to social capital as an important asset through which people can widen access to resources and other actors [36] . The article by Pretty focuses on the collective management of resources, analyzes the concept of social capital, and stresses the critical importance of social bonds and norms for sustainability [37] . Finally, Pretty reviews agricultural sustainability and focuses on people's collective capacities and human capital to solve problems and promote sustainability [38] . The rest of the documents are very diverse in authorship and content.
Leading Journals in SHC related to Sustinability
The 635 documents about SHC related to sustainability were published in 436 journals. The main categories of publications were environmental studies (141 documents, 22.17%), environmental sciences (124 documents, 19.50%), economics (91 documents, 14.31%), green sustainable science technology (76 documents, 11.95%) and planning development (73 documents, 11.48%).
Regarding the sources, 70.59% published only one document, 13 published five or more, four sources published more than 10 documents, and only two sources published more than 20 documents. The top five journals published 12.42% (79) of all the documents, and the top 10 journals published the 17.77% of all documents (121) ( Table 3) . Specifically, the top three sources regarding publications on SHC related to sustainability were: Sustainability (3.93%), Ecological Economics with (3.30%), and the Journal of Cleaner Production (2.04%). Nevertheless, the h-index is led by Ecological Economics (13) and the Journal of Cleaner Production (10). Regarding the top 20 journals, the journals that dedicate the highest number of their published articles to the topic of SHC are International Journal of Agricultural Sustainability, with just 1.8% of its articles dedicated to SHC related to sustainability, followed by Local Environment (1.54%), Sustainability Science (1.29%) and Sustainable Development (1.25%). The rest of the sources dedicate less than 1% of their publications to this topic. The top 3 journals dedicate less than 0.50% of the publications to SHC, a fact that shows the scarcity of research on the topic and its great potential.
The top journals as regards number of times their articles are cited by the sample documents dealing with SHC related to sustainability are World Development (121.57), Sustainable Development (49.29) and Global Environmental Change Human and Policy Dimensions (43.8) . However, the results are significantly affected by the presence of two documents with the highest number of citations in the case of World Development and Sustainable Development. Each of these two journals published seven documents on SHC related to sustainability. Additionally, none of the top five journals have any document with more than 200 citations.
Keywords Analysis
Keywords analysis focuses on the distribution of the most frequent keywords through keyword co-occurrence (keywords that appear together in the same article). The purpose is to observe and stress the most important topics of research in the field of SHC related to sustainability. In this case, only author keywords below the abstract are considered. The tool counts the number of documents in which two keywords appear together (highlighted by the authors in each document). After considering the 635 SHC-related works, the software VOS viewer indicates the existence of 1990 keywords. Figure 2 presents the main keywords and the size of the nodes: the larger the node and the keyword, the greater the weight; thicker lines mean more frequent co-occurrence; the smaller the distance between the nodes, the stronger the relationship they have. The program indicates with the same color a group of related keywords, or a cluster of keywords. Specifically, the software identifies nine clusters. Using a threshold of five co-occurrences, Figure 2 represents the 53 keywords with the most frequent co-occurrences. The red cluster has the highest number of keywords, led by the word "Sustainability," with 11 items. The second cluster is the one led by Social Capital (in green), with 8 items. Finally, the third and fourth clusters, with 6 items each, are the ones led by the keywords "Social Sustainability" (dark blue) and "Sustainable development" (yellow). However, the keyword "Human Capital", which leads the light blue cluster, is the keyword with the third highest occurrence. Table 4 illustrates the top 30 keywords, showing keyword occurrences and co-occurrences linking strengths. 
Reference, Journal and Author Co-citation Analysis
This section focuses on co-citation to analyze references, journals, and authors. This kind of analysis observes the simultaneous citation of two items (author, journal, or article) by a third document (two items appear together in the reference list of the same document) [34] . As in the previous analysis, this technique divides bibliometric documents into clusters with network analysis. The tool allows to identify the relationships, structure, characteristics, and development of SHC related to sustainability, and maps these relationships.
The co-citation of references identifies the main research themes about SHC related to sustainability. Figure 3 shows that two publications by Putnam et al. (2001 Putnam et al. ( , 1994 were cited 66 and 61 times respectively by the 635 SHC documents related to sustainability [39, 40] . Thus, these documents lead the ranking. However, the document by Putnam published in 1994 has a higher strength of link than the other [39] , with strengths of link of 58 and 54, respectively. The third and four most cited documents are authored by Coleman, with 41 citations each [7, 41] , followed by the one by Pretty and Ward (2001) with 40 citations [4] . However, the third document in the ranking according to strength of link is Pretty and Ward's study (40) , followed by two documents by Coleman (with a link strength score of 39 each) [7, 41] . These documents also lead the five main clusters. The first one, in red, comprises 16 items and is led by Putman's studies [39, 41] , although this cluster also includes Coleman [7] and relevant authors in the area such as Bourdieu [1], Narayan, or an early work by Granovetter [42] . The second cluster, in green, also with 16 cites, is led by studies by Pretty, and includes Ostrom, Hardin or Adger. The third cluster, in blue, is led by the two studies by Coleman [7, 41] , and includes authors related to the resources approach in management such as Wernerfelt, Barney, or Miles, and Granovetter [43] . Finally, the fourth cluster is more dispersed (yellow), has 10 items, and is led by some documents by Pearce. The fifth cluster has just five items and is led by Fukuyama and Bebbington. The threshold for Figure 3 is 10 citations; this threshold is met by 60 references. ) is a book about democracy that analyzes institutional development and focuses on social capital and institutional success. Putman's 2001 publication is also a book; it deals with the collapse and revival of the American community, and talks about social change in America, political, religious, and civic participation, or the importance of informal social connections.
Coleman [7] introduces and explains the concept of social capital. The author describes its relationship with financial capital, physical capital, and human capital and analyzes three of its forms, its determinants and its influence on human capital. Moreover, Coleman [41] analyzes Parson's theory of social institutions and links it to a social theory. Additionally, the study introduces the dimensions of social capital (i.e., interpersonal trustworthiness, cooperation, solidarity, and norms), which depend on civil engagement and on social networks. Finally, the study by Pretty and Ward [4] analyzes the way social and human capital affects environmental outcomes and identifies four relevant aspects: (1) relations of trust; (2) reciprocity and exchanges; (3) common rules, norms, and sanctions; and (4) connectedness, networks, and groups.
The following co-citation analysis focuses on the journal co-citation network of SHC studies related to sustainability (Figure 4 The following co-citation analysis focuses on the network of the main authors. Figure 5 presents the results of the analysis, which include five clusters that comprise 68 authors, out of the 21301 cited. The threshold is 20 citations. Regarding the number of authors, the first cluster is the one in red, on the left-hand side of the figure, and comprises 21 items. The second one, in green and on the right side of the figure has 16 items. The third cluster by number of components is the blue one; it comprises 13 authors. The fourth cluster, with 11 authors, is the yellow one, at the top of the figure. Finally, the fifth cluster, in purple, contains only 6 items. Nevertheless, from a citation perspective, the main cluster is the red one. This cluster is led by Putnam, the author with the highest number of citations (236) 
Country and University Co-Author Analysis
The last analysis focuses on co-authoship. The analysis allows to examine the structure of research collaboration networks in a specific area. In this sense, co-authorship analysis shows the behaviour of research teams, and their network of relationships [44] . In this analysis, the nodes represent influencial countries or institutions. In addition, the thickness and distance between two nodes represents the degree of collaboration [13] . Two co-authorship analyses are performed: analysis of countries, and the analysis of institutions.
Regarding countries, the VOS viewer displays the networks among nations. Specifically, the analysis reveals the relative low research dispersion.
The USA and England, the most productive countries, are in the center of Figure 6 . A more detailed analysis of the results reveals that the USA (173 documents, 4199 citations), and England (87 documents, 2643 citations) lead the classification and the blue cluster. This cluster comprises seven countries and includes the Netherlands (30 documents, 375 citations), the sixth country according to the link strength criterium, China (155 documents), also placed in the 20 top countries or Italy, which, despite being outside the top countries according to link strength, published 26 papers. The second cluster, also with 7 countries, but in green, is led by Australia (74 documents, 1004 citations), and incorporates India (16 documents, 133 citations), which is among the top 10 countries according to link strength, and Scotland (16 documents), New Zealand (15 documents), and Norway (8 documents), which are also among the top 20 countries according to link strength. The third cluster of countries, in red, comprises seven countries and is led by Germany (29 documents, 197 citations) , the fifth country according to the link strength criterium. This cluster, which is associated with Northern Europe and South America, includes Switzerland (15 documents, 353 citations), which is among the top 10 countries according to link strength), France (14 documents), and Brazil (12 documents), which are among the top 20 countries. The fourth cluster, the most dispersed one and with a lower connection to the others, is the yellow cluster. With 6 countries, the yellow cluster does not include any of the top 10 countries regarding link strength, although it includes Japan (15 documents), South Africa (22 documents), and Bangladesh (6 documents), which are among the top 20 countries. The fifth cluster, in purple, comprises four countries and is led by Spain (28 documents, 403 citations) and Sweden (18 documents, 1861 citations), the only two countries in this cluster among the top 10 countries regarding link strength, and Chile (six documents). Finally, the sixth cluster, in light blue, contains three countries and is led by Canada (34 documents, 491 citations) , the only country in this cluster that is included in the top 10 and top 20 countries. 
Discussion and Conclusions
This study analyzes the relevance of SHC and the research that combines SHC with sustainability through the use of bibliometrics. In addition, it overviews previous bibliometric analyses related to social capital and human capital, or the combination of both concepts. Nevertheless, this study covers a research gap by addressing the evolution of social capital and human capital in areas related to sustainability and by presenting the results visually.
The results lead to the following conclusions. Firstly, the analysis of the definition of social capital and human capital evinces not only the debate about the terms, due to their complexity, but also the relevance of both concepts especially for the topic of sustainability. The relevance of SHC capital does not reside only in its role for knowledge creation and development for firms, but also in its crucial effect on the promotion of sustainable policies (economic, social, or even environmental) that can affect organizations and diverse environments. Understanding these mechanisms is essential for managers and practitioners, but also for researchers.
Research on sustainability has experienced a huge growth in recent years, with over 10,000 documents published annually since 2015. This increase is reflected in the literature on SHC. However, this study shows that the literature on SHC is scarce, but very diverse, and that diversity of perspectives defines its high potential. This study represents the first attempt to analyze SHC research related to sustainability. The results show that the scarcity of research on SHC related to sustainability is even more significant regarding research on financial capital, economic capital and natural capital, which impeded an analysis through bibliometric techniques to compare its intrinsic features. Moreover, the different approaches to SHC (and natural, financial and economic capital) are essential to develop sustainable policies that contemplate the diversity of the process. Although the lack of enough literature can be an obstacle for a proper management of diverse situations, it also offers an opportunity to develop the literature. In this vein, this study is the starting point for further analyses about these topics.
Nevertheless, the high number of citations received by the main documents reflects the relevance of the topic. For instance, the most cited document in sustainability has a little more than 4100 citations, and another document that focuses on SHC aspects related to sustainability has more than 1700 citations [26] . In addition, other two documents have more than 500 citations, and more than 20 documents have more than 10 citations. The citations per year also indicate the importance of the topic. The study by Folke et al. (2005) is the most influential and cited document according to the citations per year (142.67 citations per year) [26] . In addition, five of the 10 most influential documents have received over 30 citations per year.
The 635 documents on SHC related to sustainability were published in 436 journals, which indicates the simultaneous development of the topic across different academic disciplines. However, the main category is environmental studies, with more than 20% of the documents published. In addition, the top sources of publication in the field are Sustainability, Ecological Economics, and Journal of Cleaner Production, accumulating more than 9% of publications. However, none of the 20 top journals dedicate to this topic more than 2% of their published articles, the most prolific being the International Journal of Agricultural Sustainability, followed by World Development, with publications on this topic receiving more than 120 citations on average.
The keywords co-occurrence reveals that the main subjects on SHC related to sustainability belong to four main areas, two related to sustainability, and two related to Social and Human Capital. Hence, the most frequent keywords are social capital, sustainability, human capital, and sustainable development. This analysis also stresses the close relationship with other areas such as natural capital (fourth in the list of co-occurrences) and the importance of resilience, community, or governance and development. On the other hand, the co-citation analysis indicates that two articles by Putnam [40, 39] lead the ranking of the most cited documents of the 635 articles related to SHC and sustainability. These articles are followed by other two articles by Coleman [7, 41] . The four articles are also central in the network of other documents. Another important cluster is led by articles by Pretty and Ward [4] .
Focusing on the journal co-citation network, the results reveal 5 clusters of journals. The leader is World Development, which leads a cluster of journals related to ecology, the environment, and the management of natural resources. However, the cluster with the most journals, which is central in the picture, has a multidisciplinary nature. . This analysis reveals the prominence of economic and managerial areas in this topic, but also this area's multidiscisciplinary nature, which can be a source of further research using alternative approaches.
The author co-citation analysis yields five clusters of authors. The main cluster is led by Putnam, the author with the highest number of citations and includes authors such as Coleman or Bourdieu, who follow a sociological perspective. The second cluster, led by Ostrom and some of her co-authors, follows a more economic, strategic planning and an institutional perspective. The cluster led by Pretty has a more environmental perspective. Other clusters include institutional documents coming for instance from the World Bank or the OECD.
Finally, the co-authorship analysis of SHC documents related to sustainability identifies five nodes of countries, led by the USA, Australia, Canada, Germany, and Spain. Finally, the leading universities come from the USA, with Washington State university, University of Kansas, and Arizona State in the first position; other universities from England and Australia are also well placed. In this vein, the study has mapped the research dimensions of SHC related to sustainability, and their relative importance and the evolution of the different perspectives. These results are important for policymakers and practitioners when considering sustainable polices. The research results indicate the main perspectives that they can take into account when planning to develop sustainable policies focused on organizations, institutions or locations. In addition, policymakers may use the results to develop further policies that take into account the complexity of the topic from a managerial, sociological, or environmental perspective.
On another note, the results show a lack of research on information and communication technologies' effect on SHC development, the development of new techniques and solutions, and sustainability issues [45] , and their impact on sustainability. The results do not indicate extensive research on collaborative economy, open innovation and crowdsourcing processes [13] in the development of SHC and their impact on sustainability; however, keywords such as "cooperation", "collaboration" or "collective action" indicate the relevance of the topic. Finally, regarding ethics and socially responsible polices, or the promotion of social entrepreneurship [46] , incipient keywords such as community development, rural development, corporate social responsibility, education, or empowerment indicate new questions that can be developed soon, and that must be taken into account by institutions and organizations.
The results are particularly relevant for researchers, who may use the connections between the diverse areas analyzing SHC related to productivity to develop new ideas and studies in areas that are still underdeveloped. Furthermore, the new and growing approaches may open new research avenues. For instance, the most studied approaches (i.e., environmental studies, sociology, management, and economics) could be complemented with new areas as pointed by a multidimensional cluster that comprises a plethora of scarcely employed perspectives. This study is also useful for the analysis of financial capital, economic capital, and natural capital related to sustainability, which are areas with great potential.
Future research may use a theoretical approach that combines various perspectives or a methodological approach for the development of indicators to measure the concepts explained. This bibliometric analysis may also offer answers to crucial questions associated to each research area [13] and help to discover the determinants of the evolution of research. In this vein, new trends of research are motivated by three main reasons [13] : the expansion of the topic, the development of new sciences or areas of study, and the emergence of fashionable questions in research or society. In this respect, the growing evolution of SHC related to sustainability, the important number of citations of the main documents in this area, or the still scarce analysis of diverse perspectives (such as for instance marketing, medicine, computing ethics, or even psychology) indicate an important potential for further research. In this respect, this bibliometric analysis has shown numerous perspectives that are misleading, which can also help researchers for further analysis.
Despite being a pioneer as regards the topic of research, this study is not without limitations, some of which are good opportunities for further research. First of all, the use of a purely objective technique, the collection of keywords, may lead to confusing interpretations if it is not complemented with qualitative analyses. In this case, the relatively small sample of documents analyzed could limit the interpretation of the results. Secondly, this study focuses on the material provided by the WoS Core Collection database, and limits the sample to articles, reviews, letters, and notes. This procedure can help to guarantee the inclusion of the most important and consistent works; however, further research could use other materials such as conference proceedings or other reports such as doctoral theses. This study could be also be extended with the use of other sources such as Scopus, or material in languages other than English. To this respect, the co-authorship of institutions and countries shows the prevalence of USA and Anglo-Saxon countries at a level that indicates the lack of representation of important countries such as Russia, India, or China. The software used in this study and other bibliographic tools, software and methodologies could improve or extend the conclusions. Finally, future research could apply a qualitative approach to the analysis of the identified clusters.
